SPECIFICATION 
TITLE OF THE INVENTION 

IMAGE SENSING APPARATUS AND METHOD OF CONTROLLING 

OPERATION OF SAME 

5 BACKGROUND OF THE INVENTION 

f 

* Field of the Invention 

This invention relates to an image sensing 
apparatus and to a method of controlling the operation 
thereof , the apparatus having an image sensing unit for 

10 sensing the image of a subject via a focusing lens and 
outputting a video signal representing the image of the 
subject formed on a photoreceptor surface, as in the 
manner of a digital still camera or movie video camera, 
a focus control unit for controlling the focusing lens 

15 in such a manner that an image within a focusing zone is 
formed on the photoreceptor surface, and a display 
device for displaying the image of the subject, which is 
for checking the angle of view, represented by the video 
signal output from the image sensing unit. 

20 Description of the Related Art 

A liquid crystal display device is provided on, 
e.g., the back of a digital still camera or movie video 
camera. The image of a subject that has been sensed is 
displayed on the display screen of this liquid crystal 
25 display device. While observing the image of the 

subject being displayed, the user decides the angle of 
view of the image that will be recorded. 

The demand for smaller and lighter cameras results 



inevitably in a smaller display screen for the liquid 
crystal display device provided on the back of such 
cameras. A smaller display screen for the liquid 
crystal display device makes it difficult to determine 
whether the image of the subject on the screen is in 
focus . 

DISCLOSURE OF THE INVENTION 

Accordingly, an object of the present invention is 
to so arrange it that it is possible to easily determine 
whether an image is in focus even with a comparatively 
small display device. 

According to the present invention , the foregoing 
object is attained by providing an image sensing 
apparatus having an image sensing unit for sensing the 
image of a subject via a focusing lens and outputting a 
video signal representing the image of the subject 
formed on a photoreceptor surface, a focus control unit 
for controlling the focusing lens in such a manner that 
an image within a focusing zone is focused on the 
photoreceptor surface, and a first display device for 
displaying the image of the subject, which is for 
confirming angle of view, represented by the video 
signal output from the image sensing unit, the apparatus 
comprising: an enlargement unit for applying 
enlargement processing to the video signal, which has 
been output from the image sensing unit, in such a 
manner that an in-focus confirmation image, which 
corresponds to the focusing zone, in the image of the 



subject for confirming angle of view is enlarged in 
comparison with the image of the subject for confirming 
the angle of view (i.e., in such a manner that the 
magnification of the in-focus confirmation image is 
5 raised); and a second display device for displaying the 
in-focus confirmation image enlarged by the enlargement 
unit. 

The present invention provides also a method of 
controlling the operation of the above -de scribed 
O 10 apparatus. Specifically, the present invention provides 

vj a method of controlling operation of an image sensing 

,=! apparatus an image sensing unit for sensing the image of 

j? a subject via a focusing lens and outputting a video 

signal representing the image of the subject formed on a 
]'f 15 photoreceptor surface, a focus control unit for 

i'U controlling the focusing lens in such a manner that an 

O image within a focusing zone is focused on the 

jj: rw 

photoreceptor surface, and a first display device for 
displaying the image of the subject, which is for 

20 confirming angle of view, represented by the video 

signal output from the image sensing unit, the method 
comprising the steps of : applying enlargement 
processing to the video signal, which has been output 
from the image sensing unit, in such a manner that an 

25 in-focus confirmation image, which corresponds to the 
focusing zone, in the image of the subject for 
confirming angle of view is enlarged in comparison with 
the image of the subject for confirming angle of view; 



and displaying the in- focus confirmation image that has 
been enlarged. 

In accordance with the present invention, the video 
signal (inclusive of an analog video signal and digital 
5 image data) is subjected to enlargement processing in 
such a manner that a focusing image, which corresponds 
to the focusing zone, in the image of the subject for 
confirming angle of view displayed on the first display 
device is enlarged in comparison with the image of the 

10 subject for confirming angle of view. The focusing 
image that has undergone enlargement processing is 
displayed on the second display device. 

Because the focusing image is enlarged in 
comparison with the image of the subject for confirming 

15 angle of view, the state of focusing can be ascertained 
comparatively easily. Even if the display screen of the 
liquid crystal display device is small, whether or not 
the displayed image is in focus can be confirmed 
comparatively simply . 

20 The first and second display devices may be the 

same or different. If the first and second display 
devices are different, the image of the subject for 
confirming angle of view is displayed on the first 
display device and the enlarged focusing image is 

25 displayed on the second display device. The user can 
decide the angle of view while observing the image of 
the subject for confirming angle of view and can 
determine whether the camera is in focus while observing 



the enlarged focusing image. 

The enlarged focusing image may be displayed on the 
image for confirming angle of view. This allows the 
angle of view to be decided and focusing to be confirmed 
5 merely by observing the display screen of the same 
display device. 

Capture of the image for confirming angle of view 
and capture of the enlarged focusing image may be 
performed one after the other or simultaneously in terms 
10 of time. 

If a shutter-release button of the type having a 
two-stage stroke is provided, the enlarged focusing 
image can be displayed on the second display unit in 
response to pressing of the shutter-release button 
15 through the first stage of its stroke and the video 
signal output from the image sensing unit can be 
recorded on a recording medium in response to pressing 
of the shutter-release button through the second stage 
of its stroke . 

20 It is preferred that it be possible to change at 

least one of the position of the focusing zone and 
enlargement rate of enlargement processing performed by 
the enlargement unit. Changing the position of the 
focusing zone will make it possible for the desired part 

25 of the image for confirming angle of view to be 

displayed as the in-focus confirmation image by the 
user. By changing the enlargement rate, moreover, the 
in-focus confirmation image can be enlarged so as to 



make it easier to see. 

Furthermore, an arrangement may be adopted in which 
at least one of the display position and size of the in- 
focus confirmation image can be changed. This makes it 
5 possible to change the display position or size of the 
in-focus confirmation image so that the user can see the 
image more easily. 

Other features and advantages of the present 
invention will be apparent from the following 
10 description taken in conjunction with the accompanying 
drawings , in which like reference characters designate 
the same or similar parts throughout the figures 
thereof . 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 Fig. 1 is a block diagram illustrating the 

electrical construction of a digital still camera 
according to a first embodiment; 

Fig. 2 is a block diagram illustrating the 
electrical construction of a temporary storage device 
20 for an image display according to the first embodiment; 

Figs. 3 and 4 are flowcharts illustrating image- 
sensing processing executed by the digital still camera 
according to the first embodiment; 

Figs. 5 to 7 are diagrams illustrating the 
25 relationship between a sensed image represented by 
sensed-image data and an image displayed in an 
electronic viewfinder according to the first embodiment; 
Fig. 8 illustrates the manner in which an image 



displayed in an electronic viewfinder is generated 
according to a second embodiment; 

Fig. 9 is a flowchart illustrating part of the 
image-sensing processing executed by the digital still 
5 camera according to the second embodiment; 

Fig. 10 is a block diagram illustrating the 
electrical construction of the digital still camera 
according to a third embodiment; 

Fig. 11 illustrates the manner in which an image 
n 10 displayed in an electronic viewfinder is generated 

according to the third embodiment; 
"I s Fig. 12 is a flowchart illustrating part of the 

Y; image-sensing processing executed by the digital still 

W camera according to the third embodiment; 

□ 15 Fig. 13 is a block diagram illustrating the 
| ! LJ electrical construction of a digital still camera 

□ according to a fourth embodiment; 

Fig. 14 is a flowchart illustrating part of image- 
sensing processing executed by the digital still camera 
20 according to the fourth embodiment; 

Fig. 15 is a perspective view of a digital still 
camera according to a fifth embodiment; 

Fig. 16 is a block diagram illustrating the 
electrical construction of the digital still camera 
25 according to the fifth embodiment; 

Fig. 17 illustrates the status of buttons for 
moving or enlarging/reducing a focusing zone according 
to the fifth embodiment; 



Fig. 18 is a flowchart illustrating part of the 
processing executed by the digital still camera 
according to the fifth embodiment; 

Figs. 19 and 20 illustrate a sensed image and 
5 viewfindeir images according to the fifth embodiment; 

Fig. 21 is a perspective view of a digital still 
camera according to a sixth embodiment; 

Fig. 22 is a block diagram illustrating the 
electrical construction of the digital still camera 
10 according to the sixth embodiment; 

Fig. 23 is a flowchart illustrating processing 
executed by the digital still camera according to the 
sixth embodiment; and 

Fig. 24 illustrates a sensed image and a viewfinder 
15 image according to the seventh embodiment. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will 
be described with reference to the drawings. 

( 1 ) First Embodiment 
20 Fig. 1 is a block diagram illustrating the 

electrical construction of a digital still camera. 

The overall operation of the digital still camera 
is controlled by a CPU 3. 

The digital still camera includes a shutter-release 
25 button 1 of two-stroke type. Signals representing 

depression of the shutter-release button 1 through its 
half- and full-strokes are input to the CPU 3. 

The digital still camera further includes a 
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focusing lens 4 for forming the image of a subject. The 
focusing lens 4 is controlled by a focusing unit 2 in 
such a manner that the image of the subject will be 
focused on the photoreceptor surface of an image sensing 
5 unit 5 . 

When power is introduced to the digital still 
camera, an image sensing mode is established and the 
image of a subject is sensed by the image sensing unit 
5. Image data representing the image of the subject is 

10 output from the image sensing unit 5 and input to an 

image data conversion unit 6. The image sensing unit 5 
incorporates a CCD having 2400 pixels in the horizontal 
direction and 1800 pixels in the vertical direction, for 
a total of about 4,000,000 pixels. The image data 

15 conversion unit 6 includes a data compression circuit 

and a correction circuit for enlarging and reducing the 
size of the image represented by the image data. 

Image data output from the image data conversion 
unit 6 is applied to and stored temporarily in a 

20 temporary storage device 7 for an image display. The 

image data is read out of the temporary storage device 7 
and the read data is applied to an electronic viewfinder 
8. 

image on the display screen of the electronic viewfinder 
25 8. 

If the shutter-release button 1 is pressed through 
half its stroke, the focusing lens 4 is adjusted by the 
focusing unit 2 so as to focus the image of the subject 



the read data is applied to an electronic viewfin< 
The image of the subject is displayed as a moving 



of the photoreceptor surface of the image sensing unit 
5. 

In the digital still camera according to this 
embodiment, the image data is corrected by the image 
data conversion unit 6 in such a manner that the 
magnification of the image being displayed on the 
display screen of the electronic viewfinder 8 while the 
focusing lens 4 is being focused will be made larger 
than that of the image being displayed on the display 
screen of the electronic viewfinder 8 when the shutter- 
release button 1 is not being pressed. Since the 
magnification of the image displayed on the display 
screen (which has 640 pixels horizontally and 480 pixels 
vertically) of the electronic viewfinder 8 is thus 
raised at the time of focusing, whether the image is in 
focus can be checked comparatively easily. The details 
of the image data on the electronic viewfinder 8 will be 
described later . 

If the shutter-release button 1 is pressed through 
its full stroke, the image data representing the image 
of the subject is compressed by the image data 
conversion unit 6. The compressed image data is applied 
to an image recording unit 9 such as a memory card, 
where the image data is recorded. 

Fig. 2 is a block diagram illustrating the 
electrical construction of the temporary storage device 
7 for the image display. 

The temporary storage device 7 includes a 



synchronizing signal generator 14. A synchronizing 
signal generated by the synchronizing signal generator 
14 is applied to the circuits that construct the 
temporary storage device 7 and to the image data 
5 conversion unit 6 and electronic viewfinder 8. 

The temporary storage device 7 further includes a 
first image memory 11 and a second image memory 12. The 
first and second image memories 11, 12 both have enough 
capacity to store one frame's worth of image data. 

10 Image data output from the image data conversion 

unit 6 is written to either the first image memory 11 or 
second image memory 12 by switching a connection 
switching device 10. A connection switching device 13 
switches between the first and second image memories 11, 

15 12 so as to read written data out of whichever of these 
memories was not the one to which image data was just 
written. This makes it possible to prevent disturbance 
of the image when the image being displayed on the 
electronic viewfinder 8 is changed over. 

20 Figs. 3 and 4 are flowcharts illustrating 

processing executed when the digital still camera 
performs photography, Fig. 5 illustrates the 
relationship between a sensed image and an angle-of-view 
confirmation image PI, and Fig. 6 illustrates the 

25 relationship between a sensed image and in-focus 
confirmation image P2. 

When power is introduced to the digital still 
camera to establish the image sensing mode, the image of 



the subject is sensed by the image sensing unit 5 (step 
21), as mentioned earlier. Image data representing the 
image of the subject (the sensed image) is output from 
the image sensing unit 5 and the image data is subjected 
5 to downsampling correction processing in the image data 
conversion unit 6 in such a manner that the full image 
obtained by photography will become an image having a 
number of pixels appropriate for display on the 
electronic viewfinder 8 (step 22). As a result of such 

10 downsampling correction processing, image data 

representing the image of a subject consisting of 2400 
pixels in the horizontal direction and 1800 pixels in 
the vertical direction becomes angle-of -view 
confirmation image data consisting of 640 pixels in the 

15 horizontal direction and 480 pixels in the vertical 
direction. 

The angle-of -view confirmation image data is 
supplied from the image data conversion unit 6 to the 
temporary storage device 7 for image display, where the 

20 image data is stored in either the first image memory 11 
or second image memory 12, as described above (step 23). 
The angle-of -view confirmation image data is read out of 
the temporary storage device 7 and applied to the 
electronic viewfinder 8. As a result, the angle-of -view 

25 confirmation image PI obtained by imaging is displayed 
on the display screen of the electronic viewfinder 8 
(step 24) (see Fig. 5). 

If the shutter-release button 1 is pressed half-way 



( "YES" at step 25), focusing of the focusing lens 4 is 
controlled by the focusing unit 2. The image of the 
subject is sensed by the image sensing unit 5 (step 26) 
and image data representing the image of the subject is 
input to the image data conversion unit 6. The image 
data is subjected to downsampling correction processing 
(step 27) in such a manner that the image of a focusing 
zone Al consisting of 600 pixels horizontally and 450 
pixels vertically in the full area of photography 
becomes the in-focus confirmation image P2 displayed on 
the display screen of the electronic viewfinder 8, as 
depicted in Fig. 6. Owing to execution of the 
downsampling correction, in-focus confirmation image 
data representing the in-focus confirmation image P2 is 
written to the temporary storage device 7 and then is 
read out (step 28). The in-focus confirmation image 
data read out is applied to the electronic viewfinder 8 
As a result, as illustrated in Fig. 6, the image in the 
focusing zone (the in-focus confirmation image P2 ) is 
displayed upon having its magnification enlarged in 
comparison with the usual size of the viewfinder image 
as shown in Fig. 5. Since the in-focus confirmation 
image P2 has a magnification higher than that of the 
angle-of-view confirmation image Pi, the state of 
focusing can be checked with comparative ease even if 
the display screen of the electronic viewfinder 8 is 
small. 

The processing of steps 25 to 29 is repeated while 



the shutter-release button 1 is being pressed half-way. 
If the shutter-release button 1 is pressed all the way 
( 11 YES" at step 30), then the image of the subject is 
sensed again by the image sensing unit 5 after a fixed 
5 period of time (e.g., 1/60 of a second) and image data 
representing the image of the subject is input to the 
image data conversion unit 6 (step 31). The image data 
representing the full image obtained by photography is 
compressed by the image data conversion unit 6 (step 
10 32). The compressed image data is applied to an image 

recording unit 9, where the image data is recorded (step 
33) . 

(2) Second Embodiment 

In the first embodiment, the image in the focusing 
15 zone Al is subjected to correction processing so as to 
be displayed over the full display screen of the 
electronic viewfinder 8 in the manner shown in Fig. 6. 
In the second embodiment, however, the angle-of-view 
confirmation image PI, which is a reduced image of the 
20 full image of the subject obtained by photography, is 

displayed on the entire display screen of the electronic 
viewfinder 8, as shown in Fig. 7, and the in-focus 
confirmation image P2, which has a magnification greater 
than that of the angle-of-view confirmation image Pi, is 
25 displayed in a form superimposed on the angle-of-view 
confirmation image PI. 

The digital still camera having the construction 
shown in Fig. 1 is used in the second embodiment as 



well. 

As mentioned above r Fig. 7 illustrates the full 
sensed image obtained by photography and the image 
displayed on the display screen of the electronic 
5 viewfinder 8. Fig. 8 illustrates the manner in which an 
image displayed on the electronic viewfinder 8 is 
generated , and Fig. 9 is a flowchart illustrating part 
of the photographic processing executed by the digital 
still camera. 

10 If the shutter-release button 1 is pressed half-way 

3 ("YES" at step 41) , the image of the subject is sensed 

i-n by the image sensing unit 5 at time tl and the image 

! ! S data representing the sensed image is input to the image 

!'*! data conversion unit 6 (step 42), as described earlier. 

15 Angle-of-view confirmation image data representing the 
1= angle-of-view confirmation image PI consisting of 640 

u! pixels horizontally and 480 pixels vertically is 

| : s generated in such a manner that the angle-of-view 

confirmation image PI of the full image obtained by 
20 photography will be displayed on the display screen of 
the electronic viewfinder 8 (step 43). The generated 
angle-of-view confirmation image data is written to the 
temporary storage device 7 for image display (step 44). 
The image of the subject is sensed again by the 
25 image sensing unit 5 at time t2 after a fixed period of 
time and the image data representing the sensed image of 
the full size obtained by photography is output from the 
image sensing unit 5 (step 45). Downsampling correction 



processing is applied by the image data conversion unit 
6 in such a manner that the image in the focusing zone 
Al will have its magnification made larger than that of 
the image of the corresponding area of the angle-of-view 
5 confirmation image Pi (step 46)- The in-focus 

confirmation image data is written to the temporary 
storage device 7 in such a manner that the in-focus 
confirmation image P2 is written over the angle-of-view 
confirmation image PI (step 47). 
10 Viewfinder image data representing the image 

j'g (viewfinder image) in which the in-focus confirmation 

i'fi image P2 is written over the angle-of-view confirmation 

]'» image Pi is read out of the temporary storage device 7 

!'*! and applied to the electronic viewfinder 8 (step 48). 

J;^ 15 As a result, the in-focus confirmation image P2 is 

!'* displayed on the display screen of the electronic 

i : i = 
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I; rl viewfinder 8 in a form written over the angle-of-view 
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confirmation image Pi representing the full area of 
photography (step 49). The angle of view of the entire 

20 area of photography can be ascertained from the angle- 
of-view confirmation image PI. Since the angle-of-view 
confirmation image Pi written over the in-focus 
confirmation image P2 has a higher magnification, the 
fact that it is in focus can be confirmed comparatively 

25 easily. 

It goes without saying that if the shutter-release 
button 1 is pressed all the way ("YES" at step 50), the 
image data representing the full image of the subject in 



the area of photography is compressed and the compressed 
image data is recorded in the image recording unit 9 
(see Fig. 4) in the manner described above* 
(3) Third Embodiment 
5 In the second embodiment, the viewfinder image , in 

which the in-focus confirmation image P2 is written over 
the angle-of-view confirmation image Pi of the full area 
of photography , is generated from images of two separate 
frames, as illustrated in Fig, 8. As a consequence, the 

10 angle-of-view confirmation image PI of the full area of 
photography and the in-focus confirmation image P2 
written over the image PI are not coincident in time 
(time t2 — tl). The third embodiment is such that a 
viewfinder image obtained from images captured 

15 simultaneously is displayed on the display screen of the 
electronic viewfinder 8 . 

Fig. 10 is a block diagram illustrating the 
electrical construction of the digital still camera, and 
Fig. 11 illustrates the manner in which an electronic 

20 viewfinder image having the in-focus confirmation image 
P2 written over it is generated. Fig. 12 is a flowchart 
illustrating part of the image-sensing processing 
executed by the digital still camera. Components shown 
in Fig. 10 identical with those of Fig. 1 are designated 

25 by like reference characters and need not be described 
again. 

The digital still camera according to the third 
embodiment differs from the digital still cameras of the 



first and second embodiments in that it is provided anew 
with a storage device 15 for storing a f ocusing-zone 
image. 

If the shutter-release button 1 is pressed half-way 
5 ("YES" at step 61), the image of the subject is sensed 
(step 62) by the image sensing unit 5 and downsampling 
correction processing is applied to generate the angle- 
of-view confirmation image Pi (step 63). The angle-of- 
view confirmation image data generated in the image data 
10 conversion unit 6 is written to the temporary storage 
□ device 7 for image display (step 64). Image data of the 

f fi same frame as that of the image data input to the image 

data conversion unit 6 is input also from the image 
!'~ sensing unit 5 to the storage device 15 for the 

15 f ocusing-zone image. The image data of the focusing 
H zone Al from the full area of photography is stored in 

i;n the storage device 15 for the f ocusing-zone image (step 

M 64). 

The image data of the focusing zone Al that has 
20 been stored in the storage device 15 for the f ocusing- 
zone image is input to the image data conversion unit 6, 
whereby downsampling correction processing is applied in 
such a manner that the magnification of the in-focus 
confirmation image P2 will be made greater than that of 
25 the image in the corresponding area of the angle-of-view 
confirmation image Pi (step 65), as described earlier. 
The in-focus confirmation image data is written to the 
temporary storage device 7 for image display in such a 



manner that the in-focus confirmation image P2 is 
superimposed on the angle-of-view confirmation image Pi 
( step 66 ) - 

Image data representing the angle-of-view 
5 confirmation image PI over which the in-focus 

confirmation image P2 has been written is read out of 
the temporary storage device 7 (step 67) and applied to 
the electronic viewfinder 8, As a result, the angle-of- 
view confirmation image Pi over which the in-focus 
10 confirmation image P2 has been written is displayed on 
the display screen of the electronic viewfinder 8 (step 
68). By subsequently pressing the shutter-release 
button 1 all the way ( "YES" at step 69 ), the image data 
representing the full area of photography is recorded in 
15 the image recording unit 9. This operation is similar 
to that of the foregoing embodiments. 
(4) Fourth Embodiment 

Figs. 13 and 14 illustrate a fourth embodiment , in 
which Fig. 13 is a block diagram illustrating the 

20 electrical construction of the digital still camera and 
Fig. 14 a flowchart illustrating part of the image- 
sensing processing executed by the digital still camera. 

Components shown in Fig. 13 identical with those of 
Fig. 10 are designated by like reference characters and 

25 need not be described again. Further r processing steps 
shown in Fig. 14 identical with those of Fig. 11 are 
designated by like step numbers and need not be 
described again. 



The digital still camera shown in Fig. 13 is 
provided with a data conversion unit 16 for converting 
f ocusing-zone image data. The data conversion unit 16 
subjects the in-focus confirmation image data in the 
image data output from the image sensing unit 5 to 
downsampling correction processing in such a manner that 
the magnification thereof is made greater than that of 
the image that corresponds to the focusing zone within 
the angle-of-view confirmation image Pi in the manner 
described above. 

The image data representing the full area of 
photography output from the image sensing unit 5 is 
converted in the data conversion unit 16 and written to 
the temporary storage device 7 for image display (step 
64A) . 

Image data identical with the image data 
representing the full area of photography written to the 
temporary storage device 7 is applied to the data 
conversion unit 16. As described above, the in-focus 
confirmation image data is subjected to correction 
processing in the data conversion unit 16 in such a 
manner that the magnification thereof is made greater 
than that of the image that corresponds to the focusing 
zone within the angle-of-view confirmation image PI 
( step 65 ) . 

The in-focus confirmation image data that has 
undergone downsampling correction processing is applied 
to the storage device 15 for the f ocusing-zone image and 



is written to the storage device as set forth above 
(step 66). The data is subsequently read out of the 
storage device 15 and applied to the temporary storage 
device 7 for image display. The in-focus confirmation 
5 image data is written over the angle-of-view 

confirmation image data in such a manner that the in- 
focus confirmation image P2 having a magnification 
greater than that of the image in the focusing zone is 
written over the angle-of-view confirmation image PI. 
10 Thus, the in-focus confirmation image P2 of 

increased magnification is displayed on the display 
screen of the electronic viewf inder 8 in a form written 
over the angle-of-view confirmation image PI, as shown 
in Fig. 7. 

15 In accordance with the arrangement shown in Fig. 

13, image data that has undergone downsampling 
correction processing is written to the storage device 
15 for the f ocusing-zone image. This means that the 
storage device 15 used can have a smaller capacity. 

20 (5) Fifth Embodiment 

Figs. 15 to 20 illustrate a fifth embodiment. The 
fifth embodiment makes it possible to move and to 
enlarge the focusing zone. The position of the area 
where the in-focus confirmation image is displayed (the 

25 in-focus image display area) is fixed. It goes without 
saying that the position of the in-focus image display 
area can be made movable, as will be described below. 
Fig. 15 is a perspective view of a digital still 



camera as seen from the back thereof. 

The back side of the digital still camera is 
provided with a display screen 99 , which belongs to the 
above-described image viewfinder 8, extending over 
5 almost the entire surface of the camera back. An 

optical viewfinder 95 is formed at the upper left of the 
display screen 99. 

Provided at the upper right of the display screen 
99 is a move button 91 for applying a command to move 
10 the focusing zone. Up, down, left and right arrows are 
formed on the move button 91 so as to be capable of 
being pushed. Provided at the lower left of the display 
screen 99 are an in-focus confirmation image display 
button 92 for applying a command to display the in-focus 
15 confirmation image on the display screen 99, and an in- 
focus confirmation image enlargement/reduction button 93 
for applying a command to enlarge the focusing zone. 

The shutter-release button 1 is provided on the top 
of the digital still camera on the right side thereof, 
20 and a power switch 94 is provided on the top of the 
digital still camera on the left side thereof. 

Fig. 16 is a block diagram illustrating the 
electrical construction of the digital still camera. 
Circuits in Fig. 16 identical with those shown in Fig. 1 
25 are designated by like reference characters and need not 
be described again. 

Signals indicating depression of the position 
moving button 91, in-focus confirmation image display 
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button 92 and an in- focus confirmation image 
enlargement/reduction button 93 enter the CPU 3. The 
focusing zone is moved and enlarged or reduced in size, 
as will be described later , on the basis of these 
5 signals from the buttons 91, 92 and 93. 

Fig* 17 illustrates the relationship between 
depression of the position moving button 91 and in-focus 
confirmation image enlargement /reduction button 93 and 
movement and enlargement /reduction of the focusing zone. 
10 A circle mark in Fig. 17 indicate depression of the 



The direction in which the focusing zone is to be 
moved is decided solely by the position moving button 
91. If an arrow on the position moving button 91 is 
15 pressed, the focusing zone moves in the direction 

indicated by the pressed arrow. Amount of movement is 
decided by how long the arrow formed on the position 
moving button 91 is pressed. The longer the arrow is 
pressed, the greater the amount of movement. 



focusing zone is implemented by an enlarge or reduce 
command decided by the combination of the position 
moving button 91 and enlargement/reduction button 93 
pressed. For example, if the left arrow of the position 
25 moving button 91 and the enlargement/reduction button 93 
are pressed simultaneously, the width of the focusing 
zone increases. If the right arrow of the position 
moving button 91 and the enlargement /reduction button 93 



button . 



20 



Enlargement or reduction of the size of the 



are pressed simultaneously , the width of the focusing 
zone decreases. If the up arrow of the position moving 
button 91 and the enlargement/reduction button 93 are 
pressed simultaneously , the height of the focusing zone 
5 increases. If the down arrow of the position moving 
button 91 and the enlargement/reduction button 93 are 
pressed simultaneously, the height of the focusing zone 
decreases . 

Fig. 18 is a flowchart illustrating part of the 

10 processing executed by the digital still camera for 
displaying a viewfinder image on the electronic 
viewfinder 8 of the camera. Fig. 18 corresponds to Fig. 
1; processing steps in Fig. 18 identical with those 
shown in Fig. 1 are designated by like step numbers and 

15 need not be described again. Figs. 19 and 20 illustrate 
a sensed image and viewfinder images displayed on the 
display screen of the electronic viewfinder 8. 

As described earlier, the image of a subject is 
sensed and the angle-of -view confirmation image Pi is 

20 displayed on the electronic viewfinder 8 (step 24). If 
the display button 92 for displaying the in-focus 
confirmation image is pressed ("YES" at step 71), the 
image in the focusing zone Al is displayed as the in- 
focus confirmation image P2 on the electronic viewfinder 

25 8 in a form superimposed on the angle-of -view 

confirmation image PI, as described earlier (step 29). 

If the display button 92 for displaying the in- 
focus confirmation image is not pressed ( "NO" at step 
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71), it is determined whether the shutter-release button 
1 has been pressed (step 72). If the shutter-release 
button 1 has not been pressed ( "NO" at step 72 ), the 
processing of steps 21 to 71 is repeated. If the 
5 shutter-release button 1 is pressed ("YES" at step 72), 
then control proceeds to the processing shown in Fig. 4. 

If an arrow on the position moving button 91 is 
pressed, a decision is rendered to the effect that a 
command to move the focusing zone has been applied 

10 ( "YES" at step 73). If a command to move the focusing 
zone is applied to the digital still camera, the 
focusing zone moves in accordance with the move command 
applied. For example, the focusing zone Al initially is 
situated at the approximate center of the sensed image, 

15 as illustrated in Fig. 19. Applying the move command 
moves the focusing zone from the approximate center of 
the sensed image (assume that the zone after being moved 
is a focusing zone A2) (step 74). As a result, the 
image in the moved focusing zone A2 is displayed as the 

20 in-focus confirmation image P2 on the electronic 

viewfinder 8 in a form superimposed on the angle-of -view 
confirmation image PI. 

By pressing the enlargement/reduction button 93 for 
enlarging/reducing the in-focus confirmation image and 

25 the position moving button 91 in combination, a decision 
is rendered to the effect that a command to enlarge or 
reduce the size of the focusing zone has been applied 
("YES" at step 75). If a command to enlarge or reduce 
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the size of the focusing zone has been applied to the 
digital still camera, the focusing zone is enlarged or 
reduced in size in accordance with the command applied - 
For example , the focusing zone is reduced from Al to A3, 
5 as shown in Fig. 20. The image within the reduced 
focusing zone A3 is displayed as the in-focus 
confirmation image P2 on the electronic viewfinder 8 in 
a form superimposed on the angle-of-view confirmation 
image PI. Since the image within the focusing zone A3, 
10 which is smaller than the focusing zone Al, becomes the 
in-focus confirmation image P2, the image P2 is enlarged 
|;n as a result. Conversely, enlarging the size of the 

I F| focusing zone reduces the size of the in-focus 

J j confirmation image P2. 

L 15 The processing of steps 71, 26 to 29 and 73 to 76 

|^ is repeated until the shutter-release button 1 is 

pressed ( step 7 7). 

Since the position of the focusing zone can be 
moved, whether or not a desired portion of an image is 
20 in focus can be checked comparatively easily. Further, 
since the focusing zone can be enlarged or reduced in 
size, confirming focusing is comparatively simple. 
( 6 ) Sixth Embodiment 

Figs. 21 to 23 illustrate a sixth embodiment. In 
25 the sixth embodiment, the position at which the in-focus 
image display area is displayed and the size of this 
area can be changed. 

Fig. 21 is a perspective view of a digital still 
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camera as seen from the back thereof. Portions in Fig. 
21 identical with those shown in Fig. 15 are designated 
by like reference characters and need not be described 
again . 

5 Provided at the upper right of the display screen 

99 of the electronic viewfinder is a position moving 
button 96 for applying a command to move the display 
position of in-focus image display area. Up, down, left 
and right arrows are formed on the position moving 
10 button 96 so as to be capable of being pushed - 

Besides the in-focus confirmation image display 
button 92 , provided on the left side of the display 
screen 99 of the electronic viewfinder are an area 
enlargement button 97 for applying a command to enlarge 
15 the size of the in-focus image display area, and an area 
reduction button 98 for applying a command to reduce the 
size of the in-focus image display area. 

Fig. 22 is a block diagram illustrating the 
electrical construction of the digital still camera. 
20 Circuits in Fig. 22 identical with those shown in Fig. 
16 are designated by like reference characters and need 
not be described again. 

Signals indicative of commands from the area 
enlargement button 97 and area reduction button 98 enter 
25 the CPU 3 which, on the basis of these input signals, 
executes processing to move or enlarge/reduce the size 
of the in-focus image display area. 

Fig. 23 is a flowchart illustrating processing for 



displaying the in-focus confirmation image of this 
digital still camera. Fig, 23 corresponds to the 
flowchart shown in Fig. 18; processing steps in Fig. 23 
identical with those shown in Fig. 18 are designated by 
5 like step numbers and need not be described again. 

Pressing the position moving button 96 results in 
the issuance of a command for moving the in-focus image 
display area ("YES" at step 81). Pressing an arrow 
formed on the position moving button 96 causes the in- 
10 focus image display area to move in the direction 

m » ¥- *t 

O indicated by the pressed arrow (step 82). The in-focus 

I; Tl confirmation image P2 is caused to be displayed at the 

j ( rj position to which the in-focus image display area has 

been moved. In the example depicted in Fig. 24, the in- 
jl=l 15 focus image display area that was at the approximate 

; : ~ center of the viewfinder has been moved to the upper 

■* * * 

!;!: left. 

I s * Since the in-focus image display area can be moved 

to a position desired by the user, the user can move 

20 this area to an easy-to-view position. 

If the area enlargement button 97 or area reduction 
button 98 is pressed ("YES" at step 83), the in-focus 
image display area is enlarged or reduced in size (step 
84) . In the example depicted in Fig. 24, the in-focus 

25 image display area has been enlarged, as a result of 
which the in-focus confirmation image P2 has been 
enlarged as well. Enlarging the size of the in-focus 
confirmation image P2 makes it comparatively easy to 



check focusing. Further, since it is also possible to 
reduce the size of the in-focus confirmation image P2, 
the in-focus image display area can be prevented from 
being obtrusive owing to a size that is too large* 

As many apparently widely different embodiments of 
the present invention can be made without departing from 
the spirit and scope thereof, it is to be understood 
that the invention is not limited to the specific 
embodiments thereof except as defined in the appended 
claims . 



